Amphetamine and pentylenetetrazole given post-trial 1 enhance one-trial tolerance to the anxiolytic effect of diazepam in the elevated plus-maze in mice.
There are several hypotheses to explain the lack of an anxiolytic effect on animals with previous maze experience (one-trial tolerance). Some of these hypotheses are related to learning and memory, so the reduction of trial 1 duration to 1 min or amnesic drug administration before trial 1 prevents the lack of an anxiolytic effect in trial 2. Amphetamine and pentylenetetrazole have been shown to enhance memory consolidation when administered immediately after training. Thus, the aim of the present study was to evaluate the effect of amphetamine (1.0-3.0 mg/kg) or pentylenetetrazole (30.0 mg/kg), at putative memory-enhancing doses, on the effect of diazepam (2.5 mg/kg) in the elevated plus-maze trial 2 on mice exposed to a 1-min long trial 1. Mice were submitted to 1-min trial 1 in the elevated plus-maze immediately followed by drug treatment (saline, amphetamine, or pentylenetetrazole) and to elevated plus-maze trial 2 after 48 h. Animals were treated with vehicle or diazepam 30 min before trial 2. The results showed that post-trial 1 saline and 1.0 mg/kg amphetamine did not induce one-trial tolerance. On the other hand, 2.0 and 3.0 mg/kg amphetamine and 30 mg/kg pentylenetetrazole induced a lack of anxiolytic effect of diazepam on trial 2 even with 1-min trial 1 length. Furthermore, these data were not due to novelty exposure in trial 1 or to amphetamine treatment so that mice exposed to an activity chamber instead of the plus-maze (trial 1) and then immediately submitted to amphetamine treatment (2.0 mg/kg) did not show one-trial tolerance 48 h after trial 1. Taken as a whole, these data support the hypothesis that memory is involved in the lack of an anxiolytic effect in the elevated plus-maze trial 2.